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(54) Recording rnedium, ink-iet recording therewith, and process for production thereof 



(57) A recording medium comprises a poious outer- 
most layer on a substrate, the porous outermost layer 
containing a particulate thermoplastic resin,! and the 
particulate thermoplastic resin exhibiting a AE value of 
not higher than 20 after light exposure. The difference of 
glass transition ter^erature of the particulate theniK)- 
plastic resin from'minjmum film-faming, terrperature 
thereof may be not less'ttian^iptC, and ttie minimum, 
film-forming temperature is not lower than 50*»C. 

A process for produdng the recording medium 
comprises forming a porous outernrwst layer by heat 
treatment at a temperature of not lower than the glass 
transition temperature of the particulate thermoplastic 
resin, but not higher than the minimum film-forming tem- 
perature thereof. 
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BACKGROUND OF THE INVENTION 
Held of the Invention 



the r2^,S[^!!;lr^"*'°I!H'^'^*'^ *° a recording medium for ink-jet recording, an ink-jet recording method employing 
the recording medium, and a process for producing the recording medium. 

Related Background Art 

rP«,Unn "iS- '^""^'^^ "^^^"^ '^"^ ^''^'^^ '^"^'^ discharging fine ink droplets through a nozzle onto a 
iS^fllT . ^ f^"' '^"^"^ characterized by high-speed recordtig^t^ 

1^ no.se generation, ease of multicolor recording, needessness of image development and ofter featulS^el^k^ 
InnT.'^^^ -y^e-'s rapidly becoming used widely not only for printers^ forii^m^ti^n apjS S^S^as «p 
ying machines, word-processors, facsimile machines, and plotters sucn as cop 

^t^ ^.pr.t A. • ^ 'tf^"^'"^ apparatuses are employed widely for outputfng the picture image infor- 
rru^'Slor^g:^^^^^ 

The r^ing apparatus and the recording system are being inproved for higher recoiding speed finer iriiaae for- 
U»iT^lT ""'T^- ^«»««ng medium is reqtJred to have h'gh^Il^ 

Under such arcumstances. the recording medium is generally required to have the properties below: 

(1) high ink-absorption rate with minimum running of the ink. 

(2) high density printing with high color dereiopment. 

(3) high weatherability. 

(4) formation of glossy images, and so forth. 

59 di£iS^«rf ^'^^ '° """^ requirements For example. Japanese Patent Laid-Open Na 
f^M^hl^^ "-ir^°" °" ^ P""«"9 ^''^^^ to '"Vro^e ink absorption and image g^ Iv 

tide tSmS^tifc'S^" ^"^'^ 8.2090disdose a thermoljiastic f^par- 

tide layer formed on the surface of a pigment layer which is tiansfonned into a film after printing - " ' P^ 

fnr i^*^^*'*Jr''*" *f /"oP'astic resins are generally liable to be discdored by exposure to Bght" and are ndt'^litable 
for long term storage of the recording sheets or ttie printed matters. - ™ are not suitable 

desir^'^Z^i^' --'^;^!-'^'^'^''*' '"^"^ disadvantages that tt,^ do not'fom, a poro.^' lay^V of 
desired properties, causing problems of a low ink absorption rate, extremely small cfiar^ieter of printeddo^to^use 
^e blank of images, insuff ident adhesion of the partides to the lower layer or bBt^een p^S^^Zl^ni^ 
^^stance against scratd^ng. decrease of gloss or deterioration of weatiJerability 6nl,ea^ fo?l^S^ 

SUMMARY OF THE INVENTION 

orowtJrfS ?*;^P^«^«"V^«"«°" *s to Provide a novel recording medium which does not have tfie aforementi'oned 
nnSSln ^^-"^ T^'"^ '^"^ discoloration of the recording medium and printed matter and foSl 
pnnted matter wrth high ink absorbency and image density. uea maner. ana lorming a 

^"^h^1£fof*thfn!^^^ ^ P''^^ P"^"«"9 ^« "O^e* ^«»"*"g -medium, 

medfum. ' ^ " *° "'^^^^ ^ '"''■'*^ ^^'^'"9 "^^^^^ employing the aboJe recording 

em,^!avTSiSinifJ^l°i"'', ^IT" "^"^"^ ^ "^""^ '^^ °" « ^to. the porous out- 

S^^r? ' themioplastic resin, and the resin exhtoiting a AE value of not higher th^ 20 after 

medilTr^to'X^e tJ'or!^' "^J^! '""^"^ ink droplets to fly onto the above recording 

medium to adhere thereon, and subsequently heating ttie recording medium as necessary. 

i«v«r^J?I2rJ°' ^Tfy '^"^ °* P'^^^ ^"^^ fo^'-ng a porous outermost 

layer by heat treatment at a temperatiire not lower than the glass transition temperature but not higher than te^. 
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mum film-forming temperature of theparticulate thermoplastic resin. 

BRIEF DESCRIPTION OF THE DRAWING 

Rgure is an enlarged view showing a partial fusion state of the outermost layer in the present invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present in»/enfe'cn is described bclc-v in detail. 

The recording medium of the present invention comprises a porous layer containing a particulate thermoplastic 
resin as the outermost layer. The applied ink penetrates through the porous layer onto an underlying layer such as an 
ink-receiving layer and an ink-absorbent substrate to form an image. The outermost layer is then made nonporous, to 
obtain a printed matter with high image density and high weatherabiiity. 

In the present invention, the recording medium is formed by use of a porous layer containing a particulate thermo- 
plastic resin of AE of not higher than 20. whereby the obtained recording medium is less liable to be discolored even 
after long-term storage and has high ink permeability. 

The AE value, which is an index of the degree of photo<leterioration of a resin, is a color difference caused by light 
exposure. In the present invention, the value of AE of a thermoplastic resin is derived by exposing the resin to light 
(wavelength of 340 nm, dose of 0.39 W/m^ with a xenon fadeometer under tiie conditions of tenperature of 63'G and 
humidity of 70% for 200 hours, measuring tfie color differences before and after light exposure with a color dfference 
meter CMS-500 (manufactured by Murakami Sikisai K.K.) according to JIS Z 8730, and calculating according to the 
equation t)elow: : ^ : , 



. AE = [{L-Lo)' + (a.ao)' + (b^5o)'l"^ 

where U Lq. a. ao. b, and bo are as defined in JIS Z 8729: L and Lq are levels of the lightness: a and a^ are levels of tiie 
hue; b and bg are levels of the saturation; Lq, ao, and bo are measured values before tiie light exposure; and U a, and 
bare measured values after tiie 200-hour exposure 

Any kind of particulate thermoplastic resin may be used in the present inventi'on provided that it has the aforemen- 
tioned properties, induding materials of types of vinyl chtoride. vinylklene chloride, styrene. acrylate. urbane, polyes- 
ter, and ethylene; latexes- of types of vinyl chtoride-vinyl acetate, vinyl chtoride-acrylate. vinyl chtodde-v^^ 
chlorkie. vinyiidenediloride-acrylate. SBR. and NBR; nnixtures of latexes of the above copolymers suWi as SBR/NBR. 
and vinyl chloride-acryiate/vinyl acetate. ' * " * ' ; 

The tiiermoplastic resin having a conjugated double bond component like ah aromatVcompound in the resin-con- 
stituting polymer units tends to exhibit UV transmittance of less ttian 80% to cause photo-deterioration. Therefor^, the 
thermoplastic resin contains preferably a component not being a conjugated double bond at a content of "50% or higher, 
more preferably 70% or. higher. yii.-:."-^iav^^ - -'-^ " ■■ - 

The use of a.thermoplastic. resin is preferred which^exhibits; after it is made nonporoisi UV trahsrT«ance of not 
lower than 85%. or more preferably not lower ttian 90% for higher long-term storability of the recording medium. 

The thermoplastic resin generally changes its states with temperatura The resin having a high elasticity modulus 
at a lower temperature becomes rubbery abrupfly at about the glass transition temperature. Most of thei-nxiplastic res- 
ins begin film formation near the glass, transition tenperature (Tg). With further temperature elevation, ttie resin 
changes its elasticity nrxxiulus abriptiy to become f lowaWe (at flow temperature). Most of thermoplastic resins have the 
minimum fOm-forming tenrperature (MR) nearly equal to Tg. In the present invention, the MFT was measured by ttie 
tenrperature gradient plate mettiod reported by Protzman, et al. descnted in S.Muroi: "CHEMISTRY OF HIGH POLY- 
MER LATICES-, Kbbunshi Kankokal K.K. 1986 March 15 (10th impression), pp 260-261. 

The physical properties of tiie thermoplastic resin, including strengtti. softening temperature, and f tow temperature 
thereof, depend mainly on the intermolecular forca A polymer of higher crystallinity does not soften above Tg. and the 
MFT coincides with ttie flow temperature. Such a polymer which does not form a film at a temperature above ttie Tg is 
suitable for forming a porous layer having higher ink permeability. 

The particulate thernrxjplastic resin for the outenTX)St layer of the present invention has preferably annnimum film- 
forming temperature (MFT) of 50**C or higher for ease of fonnation of a porous layer containing a thermoplastic resin. 
The particulate ttiermoplastic resin has a minimum film-forming temperature (MFT) preferably higher by lO'C or nwre 
than ttie glass transition temperature (Tg). nrore preferably by 20*0 or more, still more preferably by 30'C for ease of 
the heat treatment On ttie ottier hand, ttie participate tiiermoplastic resin has a minimum fflm-forming temperature 
(MFT) preferably not higher ttian 150**C for ease of non-porosity treatment after printing. 

The fine particulate thermoplastic resin having the aforementioned properties, particularly the ones having higher 
crystallinity, are preferred in the present invention. Since the ones having an extremely high crystallinity has an 
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ejc^emely high minimum film-forming temperature, the polymers having the properties intermediate between a crystal- 
line polymer and an amorphous polymer are more preferably used. 

f^J*®' considering the long-term storability. the scratch resistance, and weatherability after the non-porosity treat- 

SlTf/y P'^^""^ ^ ^"^ '^'''^^^ P^'y'"^^ °' ^^'y^er excellent In film mechan- 

ical strength, resistance against water, acid, alkali, oil. and organic solvent and other properties 

More preferred are thermoplastic resins comprising a copolymer of the vinyl chloride monomer and one or more 
^^^L'^T^^I?^ Ti"^^ °' ^"y' "^'"^^ homopolymer has a certain regularity in the molecular 
r^^. ^i 2 , r "^J! ^ «^y^eri2ing vinyl chlorWe with other one or more monomers, the resin 

can be plastazed to lower the Tg and the temperature of non-porosity treatment of the thermoplastic resin. 

At least one of the other comonomers for the copolymerization is preferably an ester of an unsaturated caiboxylic 

n consKlerabon of the uniform copolymerization and the ease of handling. F=br example, particularly preferred are 

The latex B desired to be stable in the emulsion state, to give improved adhesion between latex particles in the 
porous layer and between the porous layer and the underlying layer, to have suitably high affinity to the in^h^r^ 
inkpermejilrty and to be treatableatalowertemperaturefor non-porosity. Tosati^*^^ 

at least one of acrylata esters or fatty acid esters, and at least one monomer having a carboxyl groupt ParticuJarly pre^ 
of'lSnomLr'''""'*''''"''*^ 

r^^J^lT °* ^ thermoplastic resin should have a certain mechanical strength not to be 

SSuSS^ h T"^!!!! adhesiveness (resistance against scratching) of the porous layer. TheSiondlng 
IS conducted by heat treatment at a temperature above the glass transition temperature (Tg) but below the minimum 
.Im-fbrmmg temperature A slight amount of a binder such as polyvinyl alcohol may be added thereto to faaS^e 
iSc'^^-^^r^^TZ t'^n P^^'^^ ^'igher than the glass transiton^te^SrbJ 

IL^LTmlZ!. ^ "^^ "^'^ ^ In the case where two or more kinds 

fr^lnTJ^ ! '"""Jr r^"^"^' transition terrperature herein means the lowest one of the 

glass transition temperatures of the fhennoplastic resins eirployed. . . 

In the partially fusion-bonded siate of the thermoplastic resin particles in the present invention at least two of the 
adjacem partd^ are fused by heating to be bonded in a dumbbell fbmi as illustrat^ in Hg. I^n *e2aS^^^ t^. 

re^^SraSy^omX";'^^^^^ 

10% to 50% more preferably from 20% to 40%. fbnc)btaining sufficient ink absorbency and scratch fesfetance The sur^ 
^Zo^S ;™ <^*e yoid.are^ the porous surface byer. Th« ratio i?de^ b/S 

r^^^ iSn^iSf' ^0000 to 50000) ofthe surface of the porous layer containing the theri^lasti? 

Se a5S^ ' ^ * digital image, and calculating the ratio of the void aTea to the 

im. ^L^I'^^^^^I^e^sK a ^ two or more Hnds^of latexes haviYig different min- 

iruim^k^-fbrmmg temperatures are mixedly used. In this method, cracking is liable to o<xur in the poroS la^^r tndTe 

~nSr ^ ^ ^o^^^ su^ as hea«ng. v^h ^eTXlL^Sy^^ 

For improving the ink absorption rate and fbr: obtaining an appropriate print dot diameter, it is important to adiust 
the average partclediameter and the particle diameter distribution of the thermoplastic resin partid^^c^ S 
the thermoplastic resm has preferably an average particle diameter ranging fZo.1 to 5.0 ^n. the partd^2 0^ to 
Jir^nSEh.? '^'^^J P'J^^y -«hin 3a (o: standard deviation), and the coment^^e pSies of s-J^lS 
Xes crf^r^l^^roSiSf 2^^^ not higher than 10%. With the distribution of larger S^or the ratio d the 
partoes Of s^ler than one^ifth the average partide diameter of higher than 10%. the smaller oartides tends to h« 
pad^ dosely around the larger partides to fill the voids to lower the ink absorbS^ a^rima^e^S^^ 

The average partide diameter is in the range preferably from 0.1 to 3 ^m. more preferably from 0 2 to 2 urn still 

t^l nir"~f 'f I' '^"^ ^ *^ "^'"^ '° at about thSTemperature^ 

Iter^™~ H^^ir' T *! "^'"^ ^ "^96 quality. With the partides of tiie avTrage dia,^ 

eter of more than 5 ,im. the surface tends not to be flattened to cause lower gloss. 

The porous layer containing the particulate themioplastic resin may contain a UV absorbing agent The U V absort)- 

S^fre Jn^^^y " the discdoration of ttie image formed with the ink as well as ti,e disiSon o?i!e 
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The porous layer containing the particulate thermoplastic resin is obtained by applying a paint containing the par- 
ticulate themioplastic resin at a solid content ranging from 10% to 50% by weight onto a substrate or a pigment layer 
formed thereon, and heat-treating it preferably at a temperature of not lower than Tg but not higher than MFT of the ther- 
moplastic resin. 

The amount of coating of the particulate thermoplastic resin is preferably in the range from 2 to 10 urn to obtain 
surface gloss by treatment after the printing, to prevent development of the interference color, and to serve as a protec- 
tion layer. 

JTie substrate usefd in the present invention may be either transparent or opaque, including paper sheets such as 
wood free paper, msdiu. . . quaifty paper, art paper, bond paper, resin-coated paper, and baryta paper; plastic fflms com- 
posed such as of polyethylene terephthalate. diacetate. triacetate, polycarbonate, polyethylene, and polyacrylate 
When the ink-receiving layer is constituted only of a porous layer containing the particulate thermoplastic resin, the sub- 
strate is preferably selected from ink-absorbent paper or porus resins. 

The paper sheet used as the substrate is coated with barium sulfate on the surface constituted of a f brous material 
to obtain preferably Bekk smoothness of the surface of 400 seconds or higher and whiteness of 87% or higher to obtain 
an image comparable with silver salt photograjirfi. 

The barium sulfate employed therefor has preferably an average particle diameter ranging from 0.4 to 1 .0 (im more 
preferably from 0.4 to 0.8 jim. Use of the barium suKate having the partide diameter within such a range can satisfy the 
requirements for whiteness, gloss, and ink absoibency. 

A binder suitable for binding the barium sulfate is gelatia which is used in an amount ranging from 6 to 12 parts by 
weight based on 100 parts by weight of barium sulfate. r~ / 

The barium sulfate is used for coating a substrate paper sheet in an amount ranging preferably from 20 to 40 gAii^ 
for achieving absorption of the ink solvent and surface smoothness. The smoothness of ttie barium sulfate layer is pref- 
erably not higher than 600 seconds; more preferably not higher than 500 seconds since the higher layer smoothness 
tends to lower the ink absortsency. 

in a prefen-ed embodiment of the present invention, an ink-receiving layer containing a pigment is provided as the 
underlying layer for the outermost teyer. The ink-receiving fayer is provided to absorb and retain the ink appfied to the 
outermost layer to form an image, and is a porous teyer constituted mainly of a pigment 

The pigment employed includes sifica. cak:ium carbonate, and alumina hydrate. Of these pigments, alumina 
hydrate IS especially preferred in view of the dye^ixafibn and transparency. 

The alumina hydrate can be produced by known methods such as hydrolysis of aluminurh alkoxide. and hydrolysis - 
es sodium acuminate. The alumina hydrate may be in a shape of dliums. needlei plates, or spindles, but is not limHed 
thereto, and may be either oriented or not oriented. . 

The alumina hydrate used in the present invention may be a commercial product or a lajrication product derived 
therefrom The alumina hydrate desirably has high transparency, high gloss, high dye-fixabiBty. and high coating prop- 
erties without causing crack of the film. Examples of the commercial product include ■AS-2- and "AS-S" produced by 
Catalysts & Chemicals Industries Co.. Ltd.. "520" produced by Nissan Chemical Industries. Ltd. 

The alumina hydrate is usually in a state of fine particles having particle diameter of not more than 1 pm. and has 
high dispersibihty. Therefore tiie alumina hydrate gives exceUent smoothness and gloss to the recording medium 

The binder for binding the alumina hydrate is selected, as desired, from water-soluble pdymeis. The water-soluble 
polymers indude polyvinyl alcohol and derivatives thereof; stardi and derivatives ttiereofr gelatin and derivative thereof- 
casan and denvative thereof; gum arable; cellulose derivatives such as carboxymethylceilutose. hydroxyethylcelMose. 
and hydroxypropylmethylcellulose; conjugated diene type copolymer latexes such as SBR latex. NBR latex, and methyl 
metiiacrylate^xjtadiene copolymer latex; functional group-modified polymer latex; vinyl type copolymer latex sudi as 
ethylene-vinyl acetate copolymer latex; polyvinylpyrrdidone; and acrylate copolymers. The binder may be used singly 
or in combination of two or more thereof. 

The alumina hydrate and the binder may be mixed in a ratio ranging preferably from 1 :1 to 30:1 . more preferably 
from 5:1 to 25:1 . With the amount of ttie binder less ttian ttie above range, the mechanical strength of ttie ink-receiving 
layer tends to be insuff idert. whereas witti the amount of tfie binder more than the above range, ttie pore volume tends 
to be insuffident to result in lower ink absoibency. 

The coating liquid for forming the ink-receiving fayer may contain, in addition to ttie alumina hydrate and ttie binder 
an additive sudi as a dispersing agent, a thid<ening agent a pH controller, a lubricant a fluidity modifier, a surfactant, 
a defoammg agent, a water resisfance-imparting agent, a releasing agent a fluorescent whitener. and a UV absorber. 

The alumina hydrate is applied onto the substrate preferably in an amount not less ttian 10 gAn2 ibr the dye fixabii- 
rty: preferably in the range from 30 to 50 g/m^ for ttie substrate having no ink absorbency. and in ttie range of from 20 
to 40 g/m^ for ttie substrate having ink absorbency. 

The mettiods for coating and drying are not spedaDy limited. The alumina hydrate and ttie binder may be baked, if 
necessary, to inaease ttie CTOSslinWng strengtti of ttie binder, inaease ttie mechanical strengtti of ttie ink-receiving 
layer, and improve ttie surface gloss of the alumina hydrate fayer. 
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The printed matter is q^itained in the present invention by applying ink to the ink-receiirtng layer of the recording 
tTcS^th^Jm^te^cS ^ "^^"^ noiPorous (transparent) the porous outermost layer containing par- 

The ink is applied onto the recording medium preferably by an inkiet system of ejecting inkdroplets in view of expe- 
diency, the ink-jet systems, a bubWe-jet system is employed in which ink droplets are formed by action of thermal 
energy to the ink in view of possibility of high speed printing and fine printing. 

The porous layer containing the themioplastic resin particles is made nonporous preferably by heat treatment 
whereby weatherability such as water resistance and light fastness is improved, the printed image is made glossy, and 
the printed matter is made storaUe for a long term. The heating temperature therefor is not kjwer than the flow tenaer- 
ature of the particulate thermoplastic resin, preferably not lower than the minimum film-forming temperature (MFT) The 
heatng temperature depends on the kind of the thermoplastic resin, ranging preferably from 70«C to 180'C in consid- 
eration of the surface properties after the non-porosity treatment 

The present invention is described more specifically below by reference to examples without fimiting the invention. 

Example 1 

y,J^i^I!^^^fL^lZ°^^ ""^"^^ ^^^^ 4.242.271. aluminum octoxide was synthesized, and was 
hydrdyz^ and peptized to obtain a colloidal sd d alumina hydrate. The coBoidal 

tion of 15% by weight. ~- 
Separately, polyvinyl alcohol (trade name: PVA 117. produced by Kuraray Ca. LW.) was dissolved in a<leionized 
water at a concentration of 10% by weight y =«u ui a««Kjnizea 

tha IJl^®, ^ f?'"*'"^ and stirred to obtain a liquid disperskm containing the alumina hydrate and 

t^lS^Si^K ; ^ ^fT^ °* ^ "^^^ ^ ^ a polyethylene 

J ^ "''^ to form an alumina hydrate-containing porous layer. The porous layer had a ttiidciess 

Or aoOUt 40 |ilTI. 

Ho H?J^i* ^J^^ 'T- "^'"H ^''^"^^ acetate-acrylate type latex of a sofid matter content of 15% (mean parfi- 
de diameter: 0.6 pni. fraction of the partides d 0.12 ,xm or smaller: 7.5% Tg: 65«>C. and MFT: 127-C) was appliedby 

iS^cJ^mL? f^'^ii^ *^ ^ ^'^ ^ ^ ^"^ layer about 5 ,un thid< to complete the 

firmed to be fusion-bonded partiaily together. . H«"uww,wereoon 

r«n?„"i?^ i^"*- "iT^"""!^" ^ ^ P^"»«^ (trade name: BJC 610JW. manufadured by 

SJ! * M ""f ' ^"^ ® composition shown below, and the recording medium was.heat-treated at 140-C to 
rrake the latex layer nonporous to obtain a printed rnatterd photograph picture quality. . - 

Ink composition: 



Dye(Y,M. C, or Bk below) 


3wt parts 


Glycerin 


7 wt parts 


Thiodiglycol 


7 wt parts 


Water 


83 wt parts 



Dye: 

Y: CI. Direct Yellow 86 

M: C.I. Acid Red 35 

C: CI. Direct Blue 199 

Bk: CI. Food Black 2 



w..^1nrtit ^^'^ "^'^ "^"^^^ weatherability. and printed dot state. The recording medium 

was evaluated far scratch resistance, and ink absorbency. Table 1 shows the results. 

(a) Optical density: 

The optical density was evaluated by means of a MacBeth Reflectodensrtometer RD-918 

(b) Weatherability: 
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The printed matter was leftTOoors for 8 days, and the change of the imJRas observed. The symbol "A" 
denotes the image excellent in light fastness, water resistance, humidity resistance, and acid resistance without 
detenoration of the image; the syntxjl -B" denotes the image showing slight deterioration without practical problem- 
and the symbol "C* denotes significant deterioration of the image. 

(c) Scratch resistance: - ' 

The recording medium was mbbed with a weight of 800 g placed thereon. The symbol "A" denotes the recoiding 
rnedium not scratched: the symbol "B" denotes the recording medium siightiy scratched: the symbol "C" denot^ 
the recording medium scratched in large nuntjers. 

(d) !nk sbsorfcencyi 

Bleeding betweai the colors of the printed image, especially, at the border between synthetic color portions where 
inte are applied in a larger amount, and beading were observed visually. The symbol "A" denotes no bleeding and 
no beading: tiie symbol "8" denotes slight bleeding and slight beading with no practical problem; and ttie s^l 
"C" denotes significant bleeding and significant beading. 

(e) Printed dot state: 

The printed dots were observed visually in comparison with a reference recording medium having no porous out- 
ermost layer conteining the particulate thermoplastic resin. The symbol "A" denotes that the dots have a large 
diame^r and are in a predse circle shape in comparison with the reference: the syn^ol "B" denotes that the dots 
are a Irtfle smaller or slightly deformed without a practical problem; and the symbol 'C- denotes that the dots are 
obviously smaller in size, or defonned. or the color is nonuniform. 

Example 2 

^elatex (trade name^p(303. produced by Nippon Zeon K.K.. Tg: lOO'C. minimum fflm-forminrtenp«4tu;e:To«'C) 
^J^l'^r^ fniSl ^ ^ ^ ^ ^« latex was dried at 50-C. and 

nril^^ ° f"^"^ ? ^ layer about 5 pm thick: Thus the recording medium ^Te 

presert inverrton^completed. By SEM obsenration of the farmed latex 1^^^^ 

were fusion-bonded partially together. The void ratio at the latex layer surface was 15% 

re JteSetll^Tn T^el °" ^""^^"^ ^^"^"^ ^ i" Example 1: The evaluation 



Comparative Example 1 



th. T^"^, ^ conducted in the same manner as in Example 1 except that 

the latex used in Example 1 was replaced by an SBR type latex (trade name: LX382. produced by Nippon ZeonKK.) 
The evaluation results are shown in Table 1 . . uy .^ijjpon 4.eon rvjv;. 



• =Table 1 





Exanple 1. 


Example 2. 


Comparative example 1~ 


LatecAE 


'. 11.3 : 


12.0 


- -- 32.5- 


Density (O.D.) 








Black 


1.8 


1.9 


1.9 


Yellow 


1.7 


1.7 


1.8 


Magenta 


2.2 


2.2 


2.2 


Cyan 


2.4 


2.4 


2.3 


Ink absorbency 


B 


B 


B 


Printed dot state 


B 


B 


B 


Weatherabil'ity 


A 


A 


C 


Saatch resistcuice 


A 


A 


. c 



Examples 3-6 
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nSp^ rlT ""f ^ ^'^ Table 2. TT,6 evaluation results ar^^ 

^Jh^I\^ "T "^^^ 2 ''^'^ ^ '^"'■'^ film-forming temperature of not lower than SO'C and 

higher by 10»C or more tfian the glass transition temperature. " «^v.ana 

The void ratios of the outermost layer in Examples 3. 4. 5. and 6 were respectively 15%. 40%. 18%. and 17%. 



Table 2 





Examples 


Example 4 


Example 5 




l.atex 


Styrene-acryl type*^ 


Vinyl chloride type*2 


Acrylate ester copol- 


Vinvi chloride acrvtAtP 








ymer type*^ 


copolymer type"* 


Latex AE 


18.2 


16.5 


10.5 


12.3 


Density (O.D.) 










Black 


1.5 


1.8 


2.0 


1.8 


Yellow 


1.5 


1.6 


2.0 


1.7 


Magenta 


1.7 


2.1 


2.2 


2.1 


Cyan 


1.5 


2.2 


2.2 


2.2 


Ink absorbency 


- B 


B 


. B 


B . _ 


Printed dot state 


B 


B 


:■ ■ B 


B . . 


Weatherabili^ 


B 


A 


A 


A \ 


Scratch resistance 


B 


B 


B 


B . .-• .- , 



•2 G151. Nippon ZeonCa 

Cebian A4620, Daicel Chemical Industries 
** Vmytxan 683. Nisshin Kagaku Kogyo 

Example 7 



Alumina hydrate (sol) was prepared by hydrolyzing and peptizing aluminum isoproxide " ' ' " " ^ 

..c«f same manner as in Example 1 except that the above alumina hydrate soH«as 

ness o^ about 5 |im m the same manner.as in Example 1 to obtain a recorting medium of thTp^esent invention " 

On th.s recorrfngmedium. an image was formed the same manner 
made nonporous to obtain a printed matter of photograph pictu^Fqualit^. Thi "SL v^^e SibS^nT^eT 



Tables 






Example 7 


Density (O.D.) 




Black 


1.7 


Yellow 


1.6 


Magenta 


2.2 


Cyan 


2.3 


Ink absorbency 


A-B 


Printed dot state 


B 


Weatherability 


A 



8 



10 



15 
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Table 3 (continued) 





Example 7 


Density (0,D.) 




Scratch resistance 


A 



20 



Example 8 

A base paper sheet composed of wood pulp and a filler was employed. This paper sheet had a basis weight of 180 
q/n?, a StOckigt sizing degree of 230 seconds, and a Bekk smoothness degree of 355 seconds. On this base paper 
sheet was applied a composition comprised of 105 parts of barium sulfate (mean particle diameter: 0.7 ^im), 10 parts 
of gelatin. 3.5 parts of polyethylene glycol, and 0.5 parts of chrome alum (parts are based on weight) in a coating 
anrxDunt of 30 g/m^. The coated paper sheet was super-calendered for surface smoothening to obtain a surface smooth- 
ness of 430 seconds. 

On this base sheet, an alumina hydrate-containing porous layer was formed in a thickness of about 30 urn. 

Further on this porous layer, a porous latex layer was formed with the same material as used in Exanple 1 but has 
mean particle diameter of 0.7 jun to obtain a recording medium of the present invention. 

On this recording medium, an image was formed in the same manner as in Example 1 , arxJ then the latex layer was 
made nonporous to obtain a printed matter of photograph picture quality. The evaluation results are shown in Table 4. 



Table 4 



25 



30 



35 





Example 8 


Density (O.D.) 




Black 


2,1 


Yellow 


1.8 


Magenta 


2.3 


Cyan 


2.4 


Ink absorbency 


A 


Printed dot state 




. ,Weatherability - 


A 


Scratch resistance 





40 Example 9 

A sheet having an alumina hydrate-containing porous layer formed thereon was prepared in the same manner as 
in Example 8 except that the base paper sheet had a basis weight of 1 40 g/m^, a StOcWgt sizing degree of 230 seconds, 
and a Bekk smoothness degree of 330 seconds. Then onto the back face of the base sheet (reverse to the porous layer- 
45 coated face), a 5% polyvinyl alcohol solution was applied with a bar coaler. On the surface of the porous layer of the 
front side, a porous latex layer was formed in the same manner as in Exarrple 1. 

An image was formed on this recording medium in the same manner as in Exanple 1 . The planarity of the record- 
ing medium was kept well. The printed matter was made nonporous in the same manner as in Exanple 1. Table 5 
shows the results. 



Table 5 





Exarr^ieS 


Density (0.0.) 




Black 
Yellow 


2.1 
1.8 



IS 



35 
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Table 5 (continued) 



w 





Example 9 


Density (O.D.) 




Magenta 


2,3 


Cyan 


2.4 


Ink absofbency 


A 


Printed dot state 


A 


Weatherability 


A 


Scratch resistance 


A 



uire mereoi may be not less than lO'C. and the minimum fBm-fbrming temperature is not lower than 



Claims bft^iJ- , ^ - „ 



to 



4. The raccrdlna nediun, decoding to daim 3, wherein said mk^ecei^nng layer .Mains alumina hydrate. 

5. 2J~0«*. medium to dalm .. wherein said piSuile thef-iilasftTiii is oonpried of l«ex|»,. 

7. ;n:e^ecordingmediumaccofdingtodaim6.whereinsaidlatex^^^^ 
^or^more monomers ind^„gat.east.eo,.n,^nde.^^^^^ 



> 



5 8. 



Therecording medium according to claim 6. wherein said latex partides are composed ofacoD^ 



10 
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^" fl!!?"^'"^ ""^'"^ accorafflTto daim 6. wherein said latex particles are conjrised of a copolymer formed from 
inree or more monomers of vinyl chloride-vinyl acetate-aaylate type. 

^"""'"^ *° ^' particulate thermoplastic resin is a homopdymer. or a 

copolymer of two or more monomers. 

1 1 . An ink-jet rearding method comprising allowing ink droplets to fly onto and adhere to a recording medium set forth 
in datm 1 or daim 3. 

1 2. An ink-jet recording method comprising allowing ink droplets to fly onto and adhere to a recoiding medium set forth 
in daim 1 or daim 3. and subsequentiy heating the recofding medium. 

' ^ '^!?"^ "^""^ ^ ^^"^ 2. comprising forming a porous outermost layer by 

^Sn ^Tf^^ T'T"'^- °^ ^ temperature of said particulate thermoplastic 

resin, out not higher than the minimum film-forming temperature thereof. 
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